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(54) DEVICE FOR EXCHANGING INFORMATION WITH STORAGE MEDIUM HAVING ELECTRONIC 
CIRCUIT AND THE ELECTRONIC CIRCUIT, AND SYSTEM INCLUDING THE SAME 



(57) The present invention provides a storage 
medium having intelligence that has, in one-piece, a 
storage medium and an electronic circuit, and has com- 
munication means with an external apparatus to reduce 
loads of a main-frame of a system, and that can further 
manage and control external system equipment, the 
apparatus communicating information with the elec- 
tronic circuit, and a system including them. The elec- 
tronic circuit mounted on the intelligent disk 2 has a 
contact type or a non-contact type interface as commu- 
nication means. The contact type interface is connected 
to an external contact electrically and/or mechanically. 
The non-contact type interface is connected to an exter- 
nal interface via sound, light, radio waves, or induction. 
The non^contact type, a plurality of balanced microstrip 
lines are formed on a rotating medium and a fixed body 
in concentric circles, they are located so that respective 
balanced microstrip lines face. The centers of respec- 
tive balanced microstrip lines coincide with the center of 
the rotating shaft so that the plurality of balanced micro- 
strip lines of the rotating medium and fixed body respec- 
tively keep to face each other in the one-to-one manner, 
even during the rotating medium rotating. 
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Description 

Technical Field 

[0001] The present invention relates to an intelligent 
storage medium and an interfacing method thereof. In 
particular, the present invention relates to a non-contact 
type of rotating medium, a signal transmission method 
of the non-contact type of rotating medium, and signal 
transmission means and an apparatus thereof, for 
example, an antenna system of a radio communication 
instrument. Therefore, the present invention is suitable 
to use in data communication with a general rotating 
medium in the state of non-contact, and in particular, to 
use in the non-contact type of data communication 
between a microprocessor and the like on the rotating 
media and the external apparatus in case the micro- 
processor and the like are mounted on the rotating 
medium such as an optical disk and the like that are 
storage media 

Background Art 

[0002] Up to now, as information storage media, mag- 
netic disks, magnetic disk cards, and the like as infor- 
mation storage media magnetically recording 
information, optical disks, optical cards, and the like as 
information storage media optically recording informa- 
tion, magneto-optical disks, magneto-optical cards, and 
the like as information storage media that are devised 
by mixing both technologies are well-known, and are 
already in practically use. 

[0003] The important part of these conventional infor- 
mation storage media is to record information, and 
hence research and development from the viewpoint of 
miniaturization and large capacity have proceeded in 
this division. Consequence, capacity of recorded infor- 
mation has increased, year after year, owing to a high- 
density recording method in the width or pitch direction, 
a recording method using multiple layers, and the like. 
[0004] Nevertheless, in regard to physical or logical 
recording methods and formats that are used for writing 
information on information storage media, kinds of infor- 
mation written beforehand on information storage 
media, or the like, methods that each operator judges 
them by matching an indication on a case of an informa- 
tion storage medium and the like, or each information 
recording apparatus reads information on an informa- 
tion storage medium and a system judges or recognizes 
them. 

[0005] In addition, as information storage apparatus 
reading and writing information fronVto various types of 
information storage media, various apparatuses have 
been developed and produced. Nevertheless, since 
compatibility between manufacturers or upward com- 
patibility between media is not complete, users must 
bear a heavy load. 

[0006] Furthermore, hereinafter, when systems hav- 



ing various types of OSs and application programs are 
downloaded into standardized system devices, such as 
when use of network computers (NCs) become wide- 
spread, there is a need to simplify OSs and application 

5 programs as much as possible. 

[0007] Contacts are frequency used for signal trans- 
mission between the rotating medium and external 
equipment. Although there are technologies recently 
developed for non-contact types of cards for non-con- 

10 tact signal transmission, they are not multiple channels 
devices, and hence they are not suitable to super high- 
speed signal transmission, i.e. 10's of MBPS. As an 
example for realizing super high-speed signal transmis- 
sion, a method using microstrip lines is proposed (Jap- 

is anese Patent application Laid-opened No. 4-304001). 
[0008] Nevertheless, the communication method 
using the microstrip lines has large electromagnetic 
leakage in the surface direction due to the characteristic 
of the microstrip lines. Therefore, since a transmitted 

20 signal is mixed, to a considerable extent, to the adjacent 
lines as interfering waves, this is not efficient and disad- 
vantageous from the viewpoint of packaging density if 
many of lines are located on the same surface. Further- 
more, it is complicated in construction and expensive to 

25 locate lines vertically as described in Japanese Patent 
application Laid-opened No. 4-304001. 

Disclosure of Invention 

30 [0009] The present invention considers the above 
viewpoints and provides: a storage medium having 
intelligence that has, in one-piece, a storage medium, 
and an electronic circuit suitable to the storage medium, 
and has communication means, with an external appa- 

35 ratus, to reduce the loads of a main frame of a system in 
processing of information stored in the information stor- 
age medium, said electronic circuit can manage and 
control the external system equipment; the apparatus 
exchanging information with the electronic circuit; and a 

40 system including them. 

[001 0] In order to solve this task, a storage medium of 
the present invention is a storage medium that has an 
electronic circuit mounted on at least a part of the stor- 
age medium, wherein the electronic circuit has commu- 

45 nication means for communicating with the outside and 
the communication means has an interface including a 
contact type or a non-contact type interface. 
[001 1 ] Here, the non-contact type interface is commu- 
nicating with an external interface via sound, light, radio 

so waves, or induction. In addition, the interface via radio 
waves or induction is provided on a margin of the stor- 
age medium in correspondence to a communication fre- 
quency. Furthermore, the interface via light is provided 
on a margin of the storage medium in corresponding to 

55 an optical communication frequency or is constructed 
so that the path of the light from the outside may be 
changed by the optical path-change members and driv- 
ing the members according to output information. More- 
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over, the optical path-change members are elements for 
changing a light path, that is, transmitting or shielding 
light in addition, optical path-change members are ele- 
ments for changing the light path by using the reflection 
angle. Furthermore, the contact type interface is con- 5 
nected to an external interface electrically and/or 
mechanically. Moreover, the electrical and/or mechani- 
cal contact is provided on a margin of the storage 
medium with at least supply means of a reference clock 
and electric power. In addition, the interface is an inter- 10 
face that is standardized beforehand physically and/or 
logically. Furthermore, the storage medium includes a 
magnetic disk, a magnetic card, an optical disk such as 
a CD and a DVD, a recordable/reproducible optical disk 
including a magneto-optical disk such as an MO, an 15 
optical card, or an magneto-optical card. 
[0012] Moreover, an apparatus of the present inven- 
tion is an apparatus performing information transfer with 
an electronic circuit of a storage medium that has the 
electronic circuit mounted on at least a part of the stor- 20 
age medium, wherein the electronic circuit has commu- 
nication means for communicating with the outside and 
said apparatus has an interface, including a contact 
type or a non-contact type interface, with the communi- 
cation means. 25 
[001 3] The non-contact type interface is communicat- 
ing with an external interface via sound, light, radio 
waves, or induction. In addition, the interface via radio 
waves or induction is provided on a margin of the stor- 
age medium in correspondence to a communication f re- 30 
quency. Furthermore, the interface via light is provided 
on a margin of the storage medium in corresponding to 
an optical communication frequency or is constructed 
so that a path of light from the outside may be changed 
by locating the optical path-change members and driv- 35 
ing the members according to output information. More- 
over, the optical path-change members change the light 
path, that is, by transmitting or shielding light. In addi- 
tion, optical path-change members change the light 
path by using the reflection angle. Furthermore, the 40 
contact type interface is connected to an external inter- 
face electrically and/or mechanically. Moreover, the 
electrical and/or mechanical contact is provided on a 
margin of the storage medium with at least supply 
means of a reference frequency clock and electric 45 
power. In addition, the interface is an interface that is 
standardized beforehand, physically and/or logically. 
Furthermore, the storage medium includes a magnetic 
disk, a magnetic card, an optical disk such as a CD and 
a DVD, a recordable/reproducible optical disk including so 
a magneto-optical disk such as an MO, an optical card, 
or a magneto-optical card. 

[001 4] In addition, a system of the present invention is 
a system composed of a storage medium, which has an 
electronic circuit mounted on at least a part of the stor- ss 
age medium, and an apparatus performing information 
transfer with the electronic circuit, wherein the elec- 
tronic circuit has communication means for communi- 



cating with the outside and the communication means 
and apparatus have an interface, including a contact 
type or a non-contact type interface. 
[001 5] Here, the non-contact type interface communi- 
cates with an external interface via sound, light, radio 
waves, or induction. In addition, the interlace via radio 
waves or induction is provided on a margin of the stor- 
age medium in correspondence to a communication fre- 
quency. Furthermore, the interface via light is provided 
on a margin of the storage medium in corresponding to 
an optical communication frequency or is constructed 
so that the path of light from the outside may be 
changed by locating optical path-change members and 
driving the members according to output information. 
Moreover, the optical path-change change the light 
path, that is, transmitting or shielding light. In addition, 
optical path-change members change the light path by 
using a reflection angle. Furthermore, the contact type 
of contact is connected to an external interface electri- 
cally and/a mechanically. Moreover, the electrical 
and/or mechanical contact is provided on a margin of 
the storage medium with at least supply means of a ref- 
erence frequency clock and electric power. In addition, 
the interface is an interface that is standardized before- 
hand, physically and/or logically. Furthermore, the stor- 
age medium includes a magnetic disk, a magnetic card, 
an optical disk such as a CD and a DVD, a recorda- 
ble/reproducible optical disk including a magneto-opti- 
cal disk such as an MO, an optical card, or an magneto- 
optical card. 

[0016] The present invention can provide: a storage 
medium having intelligence that has in one-piece a stor- 
age medium, and an electronic circuit suitable to the 
storage medium, and has communication means with 
an external apparatus to reduce loads of a main-frame 
of a system in processing of information stored in the 
information storage medium, and that can manage and 
control external system equipment; an apparatus 
exchanging information with the electronic circuit; and a 
system including them. 

[0017] In addition, the present invention provides: a 
non-contact type of rotating medium where transmis- 
sion signals mixing of adjacent lines resulting in interfer- 
ing waves are reduced, many lines can be efficiently 
located on the same surface, and hence packaging den- 
sity can be increased at low cost; a signal transmission 
method thereof; and signal transmission means and an 
apparatus thereof. 

[001 8] In order to solve this task, a radio signal trans- 
mission apparatus comprises a first plurality of bal- 
anced microstrip lines formed in concentric circles 
centering on a rotating shaft in predetermined intervals 
on the same surface of a flat rotating medium, a second 
plurality of balanced microstrip lines that face the first 
plurality of balanced microstrip lines on the rotating 
medium at a predetermined gap, in a plane toeing and 
fixed at the same intervals and radii as those of the first 
plurality of balanced microstrip tines on the rotating 
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medium. Furthermore, the radio signal transmission 
apparatus is characterized in that the apparatus per- 
forms a plurality of signal transmission corresponding to 
the number of magnetic couplings by using magnetic 
coupling between the first balanced microstrip lines on 5 
the rotating medium and the fixed second balanced 
microstrip lines corresponding to each other in a one-to- 
one manner. 

[001 9] In addition, a radio signal transmission appara- 
tus is characterized in that balanced microstrip lines are 10 
used as an antenna of a radio block so as to avoid inter- 
ference with adjacent lines and to increase density of 
signal transmission channels of signal transmission 
lines on the same surface. 

[0020] Here, a transmitter and/or a receiver, and ter- 1$ 
mination resistors are connected at both ends of each of 
the balanced microstrip lines on the rotating medium 
and the fixed balanced microstrip lines. The connection 
ends of the transmitter and/or receiver, and termination 
resistors are selected so that inductive directions on the 20 
both balanced microstrip lines coincide. Furthermore, 
fixed or variable phasers adjusting electrical line length 
are further provided at the midpoints of the balanced 
microstrip lines. 

[0021] Moreover, a radio signal transmission method 25 
of the present invention uses a flat rotating medium on 
which a plurality of balanced microstrip lines are formed 
in concentric circles centering on rotating shaft at pre- 
determined intervals on the same surface, and an exter- 
nal apparatus having a plurality of balanced microstrip 30 
lines that face the plurality of balanced microstrip lines 
on the rotating medium at a predetermined gap in the 
plane facing and fixed in the same intervals and radii as 
those of the plurality of balanced microstrip lines on the 
rotating medium. Furthermore, the method is character- 35 
ized in that a plurality of signal transmission corre- 
sponding to the number of magnetic couplings by using 
magnetic coupling between the balanced microstrip 
lines on the rotating medium and the fixed balanced 
microstrip lines that corresponds to each other in a one- 40 
to-one manner. 

[0022] Here, a transmitter and/or a receiver, and ter- 
mination resistors are connected at both ends of each of 
the balanced microstrip lines on the rotating medium 
and the fixed balanced microstrip lines so that inductive 45 
directions on balanced microstrip lines may coincide. 
Furthermore, fixed or variable phasers adjusting electri- 
cal line lengths are provided at the midpoints of the bal- 
anced microstrip lines. 

[0023] In addition, a non-contact type of rotating so 
medium has communication means, wherein a plurality 
of balanced microstrip lines are formed in concentric cir- 
cles centering on a rotating shaft in predetermined inter- 
vals on the same surface of the flat rotating medium as 
a part of an antenna. 55 
[0024] Here, a transmitter and/or a receiver, and a ter- 
mination resistor are connected at both ends of the bal- 
anced microstrip lines. Furthermore, fixed or variable 



phasers adjusting electrical line lengths are provided at 
the midpoints of the balanced microstrip lines. Moreo- 
ver, the non-contact type of rotating medium is a stor- 
age medium having an electronic circuit. 
[0025] In addition, an information processing appara- 
tus can communicate with a non-contact type of rotating 
medium having communication means. The apparatus 
is characterized in that, if the non-contact type of rotat- 
ing medium has a plurality of balanced microstrip lines 
formed in concentric circles centering on a rotating shaft 
in predetermined intervals on the same surface, the 
apparatus has a plurality of balanced microstrip lines 
that face the plurality of balanced microstrip lines on the 
rotating medium in a predetermined gap in plane teeing 
and are fixed in the same intervals and radii as those of 
the plurality of balanced microstrip lines on the rotating 
medium. Furthermore, the apparatus is characterized in 
that the apparatus performs a plurality of signal trans- 
mission corresponding to the number of magnetic cou- 
plings by using magnetic coupling between the 
balanced microstrip lines on the rotating medium and 
the fixed balanced microstrip lines that corresponds to 
each other in a one-to-one manner. 
[0026] Here, a transmitter and/or a receiver, and ter- 
mination resistors are connected at both ends of the 
fixed balanced microstrip lines so that inductive direc- 
tions on balanced microstrip lines may coincide. Fur- 
thermore, fixed or variable phasers adjusting electrical 
line lengths are provided at the midpoints of the bal- 
anced microstrip lines. 

[0027] The present invention can form many lines on 
the same surface in comparison to microstrip lines since 
leakage of an electromagnetic field in the surface direc- 
tion is small by constructing antenna lines with balanced 
microstrip lines, and hence more channels of signal 
transmission becomes possible and its construction is 
simple. Hence, the present invention can provide a non- 
contact type of rotating medium and a signal transmis- 
sion method for the non-contact type of rotating 
medium, and signal transmission means and an appa- 
ratus thereof. 

Brief Description of Drawings 
[0028] 

Fig. 1 is an explanatory drawing of an example of a 
storage medium system according to this embodi- 
ment; 

Fig. 2 is an explanatory drawing of a constructive 
example of an ID that is this embodiment; 
Fig. 3 is a diagram of a constructive example in 
such a case that an interface uses inductive com- 
munication; 

Fig. 4 is a drawing of the construction in such a 
case that the interface is optical communication; 
Fig. 5 is a drawing of an example of mounting an 
antenna on an electronic-circuit-mounting surface; 
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Fig. 6 is a perspective view of an elements for 
changing light paths are located around the circum- 
ference of an electronic-circuit-mounting surface; 
Figs. 7A and 7B are drawings of an operation of the 
elements for changing paths; 
Fig. 8 is a drawing of a constructive example of bal- 
anced microstrip lines of this embodiment; 
Fig. 9 is a perspective view of a part cut with a 
region "a" in Fig. 8 with viewing from a lower side; 
Fig. 10 is a drawing of a state where an antenna of 
a non-contact type of rotating medium 200 faces an 
antenna of an external apparatus 100; 
Fig. 1 1 is a perspective view of a part cut with a 
region "a" in Fig. 8 with viewing from a lower side in 
the state in Fig. 10; 

Fig. 12 is a drawing of a connection of a transmitter 
and a receiver to termination resistors via respec- 
tive antennas; 

Fig. 13 is a drawing of a connection of a transmitter 
and a receiver to termination resistors via respec- 
tive antennas; 

Fig. 14 is a drawing of a positional relation of dead 
points occurring; 

Fig. 15 is a drawing of compensation by inserting 
phasers in the midpoints of balanced microstrip 
lines; and 

Fig. 16 is a diagram of another constructive exam- 
ple in such a case that an interface uses inductive 
coupling for communication. 

Best Mode for Carrying Out the Invention 

[0029] For more detailed description of the present 
invention, embodiments of the present invention will be 
described with reference to attached drawings. 

< Constructive example of system including storage 
medium of this embodiment) 

[0030] Fig. 1 is an explanatory diagram showing an 
example using a storage medium system (for example, 
a personal computer) according to this embodiment. 
[0031] Hereinafter, although this embodiment will be 
described with exemplifying a digital video disk (herein- 
after, DVD), it is apparent that the present invention is 
applicable to other detachable storage medium and a 
fixed storage medium such as a magnetic disk, and 
exhibits similar effects in these storage media. In addi- 
tion, although a personal computer is shown in draw- 
ings as a main-frame of a system, any device using a 
storage medium such as a TV set, a video recorder, a 
stereo tape recorder, a game machine, a communica- 
tion instrument, and manufacturing equipment can be 
used. 

[0032] For example, it is conceivable that an electronic 
circuit of an intelligent disk (hereinafter, this is called an 
ID) of this embodiment is used as a supplement to a 
main-frame of the system in a video recorder, stereo 



tape recorder, and the like, and that the electronic circuit 
of the ID of this embodiment is used as a main controller 
of the system in the game machine, manufacturing 
equipment, or the like. 

s [0033] In Fig. 1 , numeral 1 shows a personal compu- 
ter system having a display unit 6, a keyboard 5, a 
mouse 8, a floppy disk controller 4, an optical disk con- 
troller 3, and the like, and numeral 2 shows an ID of this 
embodiment and comprises an electronic-circurt- 

10 mounting surface 20 and an information recording sur- 
face 30. Numeral 3 shows an optical disk controller driv- 
ing the ID and performing read/write. If the ID 2, of this 
embodiment is mounted, the optical disk controller 3 
interfaces with the electronic-circuit-mounting surface 

is 20 in addition to read/write information from the informa- 
tion recording surface 30. In this embodiment if a con- 
ventional DVD is mounted, this controller operates as a 
conventional optical disk controller. For this judgment, 
hardware difference can be provided on DVDs, or type 

20 information can be stored at a first readout position of 
the information recording surface 30. Numeral 4 is the 
floppy disk controller, 5 is the keyboard, 6 is the display 
unit such as a CRT and LCD, 7 is an AC input plug, 8 is 
the mouse, and 9 is a power switch. 

25 

(Constructive example of ID according to this embodi- 
ment) 

[0034] Fig. 2 is an explanatory diagram of a construe- 
so tive example of the ID 2 of this embodiment. 

[0035] As shown in Fig. 2, the ID 2 is composed of the 
electronic-circuit-mounting surface 20 and information 
recording surface 30. On the electronic-drcurt-mourrting 
surface 20, a CPU 21 , ROM 22, RAM 23. and an inter- 
35 face 26 are mounted as a control block, and the power 
source 24 supplies power to each electronic circuit 

(Electronic circuit) 

40 [0036] Although the electronic circuit mounted on the 
electronic-circuit-mounting surface is shown in Fig. 2 as 
if the electronic circuit is composed by mounting func- 
tionally discrete parts and elements, the electronic ele- 
ments can be mounted on an insulating substrate such 

45 as a printed circuit board or a ceramic substrate. In 
addition, each circuit can be combination of logic ele- 
ments, a gate array, a one chip, SOC (system on chip), 
or the like. In addition, each circuit can be a semicon- 
ductor circuit formed on a silicon substrate, a ceramic 

so substrate, or an insulating substrate. Furthermore, each 
circuit can be formed by building up these semiconduc- 
tor circuits. 

[0037] Moreover, as for a mounting position of the 
electronic circuit, it is desirable to mount the electronic 
55 circuit in the central portion or outer circumferential por- 
tion from the viewpoint of stability of the interface and 
disk. Nevertheless, if the stability of the disk is main- 
tained, the electronic circuit can be mounted on another 
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location. 
(Power source) 

[0038] In Rg. 2, the power source 24 can be a battery s 
or an air cell generating electric power by itself through 
a chemical change and the like from its inside, or a 
device receiving energy from an external power source. 
In the case of receiving energy from the externa) power 
source, a system for receiving energy directly by a con- to 
tact, a power source receiving energy through sound, 
light, radio waves, induction, or the like, or to be combi- 
nation thereof may be used. Furthermore, a system 
transmitting and receiving a signal superimposed on a 
supply voltage may be used. Moreover, the power is 
source 24 can be used not only as a power source for 
each electronic circuit mounted on the electronic-circuit- 
mounting surface 20, but also, for example, a power 
source for an external apparatus, in case of the ID 2 
operates as a main controller of the external system. In 20 
this case, the ID 2 can play a role as a "certification 
card" permitting use of the external system. On the con- 
trary, if the supply voltage is supplied from the main 
frame of the system, the power source 24 is not neces- 
sary on the ID 2. 25 

(Interface) 

[0039] In Rg. 2, numeral 27 is a communication path 
for communicating between the control block and a data 30 
processor 1 1 of the external apparatus 100 via the inter- 
face 26 of the control block mounted on the electronic- 
circuit-mourtting surface 20, and also an interface signal 
line connecting the interface 26 and data processor 1 1 . 
A signal over the interface signal lines 27 can be direct 35 
signals over a bus 25 as it is, or signals modified, trans- 
formed, amplified, modulated, or demodulated. Of 
course, it can be signals paralfeMo-serial-converted or 
serial-to-parallel-converted, or signals for serialTparallel 
communication or for metaparallel operation (a commu- ao 
nication path has a bit width larger than that of a bus), or 
signals to which an error-correcting code is added. 
[0040] In addition, as for a signal over the interface 
signal lines 27, it is desirable that electrical connection 
conditions such as an electric signal and tinning, and 45 
mechanical and structural connection conditions, which 
are hardware-related, and processing conditions, meth- 
ods, protocols, which are software-related, are stand- 
ardized or normalized. In particular, as for protocols, it is 
desirable that the physical layer and/or the logical layer so 
are standardized. Furthermore, as the interface signal 
lines 27, a contact type of line and a non-contact type of 
line are conceivable. In particular, in this embodiment, 
since read from/write to the information recording sur- 
face 30 is performed with light, it is technically advanta- 55 
geous to adopt an interface using light radio waves, or 
induction of the non-contact type. 
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(Information recording surface) 

[0041] The information recording surface 30 in Rg. 2 
is a surface storing information of the ID 1 of this 
embodiment, for example, a single surface of an optical 
disk. It is apparent that the form for storing information 
on the information-recording surface 30 can be a form in 
which the information is stored by pit shape recording, 
magneto-optic recording, or recording by changing 
memory pigment. The information on the optical disk is 
read or written by a read/write signal 31 by the optical 
disk controller 10. The optical disk controller 10 of this 
embodiment can perform readAwite on an ordinary opti- 
cal disk if the ordinary optical disk such as a compact 
disk, a magneto-optical disk, or a DVD is inserted, 
[0042] In addition, in Rg. 2, the read/write signal 31 
shows that the optical disk controller 10 optically reads 
information from the information recording surface 30 of 
the ID 2. Numeral 12 shows a signal line, which trans- 
mits, to the data processor 11, the information that is 
stored in and read from the information-recording sur- 
face. The line can be a bus signal line of the data proc- 
essor 11 or an input/output bus. In addition, although 
this is not shown, it is acceptable to have information- 
recording surface as a part of the electronic-circuit- 
mounting surface 20. Furthermore, although the elec- 
tronic circuit, power source, interface, information 
recording surface, and the like are described as being 
part of the information storage medium, it is apparent 
that a part of them, as described above, can be present 
on a case is not shown that includes the information 
storage medium. 

< Example of system using storage medium according 
to this embodiment) 

[0043] Next, an example of a system using a storage 
medium according to this embodiment and an example 
of operation of an electronic circuit mounted on the elec- 
tronic-circuit-mounting surface 20 will be described. 
[0044] This is an example where the data processor 
1 1 (or the external apparatus 100) is treated and con- 
trolled as a peripheral from the viewpoint of the ID 2 in 
Rg. 2 by standardising the interface with the surround- 
ing hardware (rt does not matter that, inside respective 
surroundings of hardware, a system program or a 
microprogram is executed) instead of a standard 
input/output system (BIOS) of a conventional system 
program (OS). More minutely, this is an example where 
the data processor is connected as a peripheral unit of 
the electronic circuit of the ID 2. In this case, the ID 2 is 
connected to the data processor 1 1 as a peripheral (or 
the external apparatus 1 00) via the interface signal lines 
27 by the interface 26. In this case, universal connection 
becomes possible by, as described above, standardiz- 
ing or normalizing the connection conditions between 
the ID 2 and data processor 11 or external apparatus 
100, in hardware (electrical connection conditions such 
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as an electric signal and timing), mechanics (mechani- 
cal and structural connection conditions), and software 
(processing conditions, methods, protocols). Further- 
more, manufacturers can mass produce the common 
products. 5 
[0045] Thus, if the interface conditions of the external 
apparatus 100, when viewed from the ID 2, are stand- 
ardized, predetermined processing is performed inside 
the data processor 11 in the external apparatus 100 
side, which acts a peripheral, even if after peripherals 10 
are interfaced to the data processor 11. Furthermore, 
the external apparatus 100 can be connected to the ID 
2 by predetermined interface conditions (corresponds to 
a BIOS that is a standard input/output system on a com- 
puter control software for peripherals) (standards, spec- 15 
rfications). Therefore, any external apparatuses can be 
connected so long as these interface conditions are 
observed. 

< Construction and example of operation in the case that 20 
interface uses inductive communication) 

[0046] More concretely, information will be described 
with reference to Fig. 3. Fig. 3 shows a case where 
induction means is used as the communication means 25 
of the interface signal lines 27. It is apparent that the 
interface can be constructed with communication 
means using optical communication means shown in 
Fig. 4, or communication means using sound or mem- 
bers for changing a light path, or electrical and/or 30 
mechanical contact. 

[0047] Operation of this system of this embodiment is 
as follows. First, the power switch of the system is 
turned on, and next, ID 2 is inserted into the optical disk 
controller 3. The state of the ID 2 after insertion can be 35 
static, or rotating at rotational frequency defined by the 
external apparatus 100 or at rotational frequency not 
defined by the external apparatus 100. In order that the 
disk controller 10 of the external apparatus 100 may 
transmit a signal as a system startup command and 40 
read information stored in the ROM 22 built in the elec- 
tronic-circuit-mounting surface 20, the following proce- 
dure is performed. 

[0048] First, the disk controller 10 of the external 
apparatus 1 00 transmits an information signal as a sys- 45 
tern startup command, this information signal is con- 
verted into a serial signal in a parallel/serial converter 
101 in the data processor 11. Next, a radio frequency 
signal outputted by an oscillator 107 built in the data 
processor 11 is digital-modulated (for example, ASK so 
modulation) with the serial signal and is power-amplified 
by a modulator and an amplifier 102. Thereafter, the 
amplified signal is applied to a transmitting antenna 103 
of the external apparatus 100. The same signal as that 
applied to the transmitting antenna 103 of the external ss 
apparatus 100 is induced by electromagnetic induction 
in a receiving antenna 201 on the electronic-circuit- 
mounting surface 20. 



[0049] The electronic-circuit-mounting surface 20 side 
detects the information signal of the system startup 
command sent from the transmitting antenna 103 of the 
external apparatus 100. Furthermore, this induced infor- 
mation signal is demodulated into an original serial sig- 
nal by a demodulator and amplifier 202 built in the 
interface 26. Moreover, after this serial signal is con- 
verted into a parallel signal by a serial/parallel converter 
203, the CPU 21 identifies the instruction and informa- 
tion, and reads ROM information from the ROM 22 
according to this identification to store information in the 
RAM 23 according to necessity. The parallel information 
signal being read is converted into a serial signal by a 
parallel/serial converter 204 on the electronic-circuit- 
mounting surface 20. 

[0050] On the basis of this serial signal, an output of a 
base clock, supplied by an oscillator 207 built in the 
interface 26 or the external apparatus 100 and is not 
shown, is digital-modulated (for example, FSK modula- 
tion) and power-amplified by a modulator and amplifier 
205, the output is supplied to a transmitting antenna 206 
on the electronic-circuit-mounting surface 20. This infor- 
mation is induced in a receiving antenna 104 of the 
external apparatus 100 as the same signal as the signal 
supplied to the transmitting antenna 206 by electromag- 
netic induction. This signal is demodulated and ampli- 
fied by a demodulator and amplifier 105 in the data 
processor 1 1 , and is restored to the original information 
via a serial/parallel converter 106 to be processed by 
the optical disk controller 10. 
[0051] In this manner, startup of the system is com- 
pleted by reading the startup information from the ROM 
22 on the electronic-circuit-mounting surface 20. In 
addition, the RAM 23 is also used if necessary. Hereaf- 
ter, the data processor 11 operates as a peripheral of 
the ID 2 on the basis of transfer of signals with the inter- 
face to mutually transfer data. Here, extended RAM and 
the like can be mounted in a peripheral. 

(Configuration example of antenna) 

[0052] Fig. 5 shows an example of mounting the 
antennas 201 and 206 used in this embodiment of the 
present invention. In the example shown in Fig. 5, a coil 
which becomes the antenna is located along a circum- 
ference around the electronic-circuit-mounting surface 
20, and a transceiver and various types of electronic cir- 
cuits are configured and located. By configuring the 
antennas in this manner, it becomes easy to construct 
the antennas at the same time when a substrate is sput- 
tered or etched, and hence this makes manufacturing 
process easier. Hence, it becomes possible to reduce 
cost and workforce. 

< Construction and example of operation in the case that 
interface uses optical communication) 

[0053] Fig. 4 shows the case of using optical commu- 
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nication, and this is an example of using light emitting 
diodes for transmission and photo transistors for recep- 
tion (optical communication elements), 303, 304, 401, 
and 406, commonly used for optical transmission and 
reception instead of the transmitting and receiving 5 
antennas in Fig. 5. 

[0054] When digital communication is performed with 
light it is general to transmit information by intermit- 
tently outputting light from the light emitting diodes as 
the example described above. On the other hand, it is 10 
also possible to transmit information to a photodetector 
by outputting light continuously, constructing such com- 
bination of paths that an output of the light may be 
received by the photodetector, and controlling the light 
path on transmission and reflection by using optical 15 
path-change members such as a liquid crystal. 
[0055] In addition, it is possible to transfer information 
to the photodetector by changing a reflection angle by 
using optical path-change members that can change 
the reflection angle on a fine surface. 20 
[0056] Fig. 6 is a perspective view showing that the 
optical path-change elements are located along a cir- 
cumference as shown by 406 around the electronic-cir- 
cuit-mounting surface 20. 

[0057] Figs. 7A and 7B are explanatory diagrams 2s 
showing operation of the optical path-change elements. 
Fig. 7A is explanatory diagrams where the reflection 
angle is changed. The left diagram of Fig. 7A shows the 
example of setting so that a light output may be directly 
reflected and the photodetector side can receive the 30 
light or cannot according to its angle of reflection. Using 
this, a signal is transmitted. The right-side drawing of 
Fig. 7A shows another example having the construction 
where a half mirror is inserted in the light path, and this 
is a modification of the example in the left diagram of 35 
Fig. 7A. Fig. 7B is explanatory diagrams of examples of 
using optical path-change members shielding an optical 
path, such as a liquid crystal. The left end drawing of 
Fig. 7B shows an example of transmitting a signal 
according to an on/off state of the optical path-change 40 
members, such as a livid crystal, by constructing a light 
emitting element and a photodetector as a pair, so that 
the optical path can be changed by the shielding. The 
middle and right diagrams of Fig. 7B show examples 
where a signal can be sensed by reflection similar to the 45 
example shown in Fig. 7A by forming a reflection film 
(thick portions in diagrams) behind the liquid crystal and 
using the liquid crystal as a shutter before the film. 
[0058] After completion of system startup, the system 
reads the necessary programs, such as a System pro- so 
gram, data and the like from the information recording 
surface 30 via the optical disk controller 10, signal lines 
12, and data processor 11. Furthermore, the system 
performs processing and modification of data, in case of 
necessity, and synthesizes the data or information with ss 
the data or information, which is stored in the ROM 22 
and RAM 23, via the interface signal lines 27 and inter- 
face 26, in case of necessity. Moreover, the system 
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refers to a table, in case of necessity, to generate a con- 
trol signal and data and transmits them as a control sig- 
nal or data to the data processor 1 1 , and stores them in 
the RAM 23 or extended RAM, in case of necessity, to 
start system processing. It is not necessary to restrict 
the external apparatus 100 including the data processor 
1 1 , and hence the external apparatus 1 00 can be video 
equipment, display unit, and the like. In addition, 
although communication between the external appara- 
tus 100 and ID 2 is described to be performed at the 
shortest distance, the ID 2 can communicate with an 
external apparatus separating over the shortest dis- 
tance. 

[0059] Hereafter, a preferable embodiment in the 
case that the above-described interface is performed 
with electromagnetic coupling caused by balanced 
microstrip lines, will be described in detail. 

< Summary of balanced microstrip lines on non-contact 
type of rotating medium of this embodiment ) 

[0060] Fig. 8 shows an example of a construction of 
balanced microstrip lines on a non-contact type of rotat- 
ing medium 200, and a sectional view taken on line b-b' 
are shown. 

[0061] In the drawing, numeral 300 shows balanced 
microstrip lines constructing antennas, and 301 are 
phasers for adjusting the electrical line lengths of the 
balanced microstrip lines. Furthermore, numeral 302 is 
a dielectric substrate that form the body of the non-con- 
tact type of rotating medium by adhering or embedding 
the balanced microstrip lines 300, and 303 is a rigid 
ground plane supporting the dielectric substrate 302. 
[0062] Fig. 9 is a perspective view of a part cut of a 
region "a" in Fig. 8 by viewing from a lower side. 
[0063] Fig. 9 shows an example where the balanced 
microstrip lines 300 are formed on the dielectric sub- 
strate 302 located on the ground plane 303. 
[0064] Fig. 10 is a drawing showing relation of inter- 
face signal lines 27 (wireless) actually formed in a case 
of a non-contact type of rotating medium 200 where the 
balanced microstrip lines are constructed are mounted 
in a drive unit. In Fig. 10, only the balanced microstrip 
lines are of particular interest, and hence other parts 
are omitted. 

[0065] Fig. 10 is expressed in correspondence to the 
section b-b' in Fig. 8, and hence, Fig. 10 shows relation 
between the non-contact type of rotating medium 200 
and external apparatus 100 at the time of the non-con- 
tact type of rotating medium 200 rotating, for example, 
in the z direction. 

[0066] Fig. 11 is a perspective view showing relation 
between a part cut of a region "a" in Fig. 8 and the exter- 
nal apparatus 100 while paying attention to only the bal- 
anced microstrip lines, where the non-contact type of 
rotating medium 200 and where the balanced microstrip 
lines are constructed and mounted in a drive unit. 
fl)067] For termination of the balanced microstrip lines 
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of the non-contact type of rotating medium 200, prede- 
termined processing is performed in the interface 26. 
Thus, one end of the balanced microstrip lines of the 
non-contact type of rotating medium 200 is connected 
to a termination resistor 406, and another end is con- 
nected to a transceiver 412. In addition, as to the exter- 
nal apparatus 100, predetermined processing is also 
performed in the data processor 1 1 . Thus, one end of 
the balanced microstrip lines of the external apparatus 
100 is connected to a transceiver 41 1 , and another end 
is connected to a termination resistor 404. Furthermore, 
connection of each element will be described later with 
reference to Figs. 12 and 13. 

( Concrete example of balanced microstrip lines of this 
embodiment) 

[0068] Conventionally, it is assumed that the gap 
between antennas of the non-contact type of rotating 
medium 200 and antennas of the external apparatus 
100 is 0.5 mm, that the distance between adjacent lines 
is 3 mm, and that the number of respective microstrip 
lines is one. Furthermore, let interfering waves be N, 
and let waves received from a facing line be S. Its S/N 
ratio is nearly 24.5 dB. On the other hand, performing 
similar calculation on the balanced microstrip lines of 
this embodiment its S/N ration is nearly 30.6 dB, and 
hence the balanced microstrip lines are superior by 
nearly 6.0 dB in S/N ratio. This corresponds to a differ- 
ence of 1 mm between adjacent lines. Since the bal- 
anced microstrip lines require smaller intervals between 
adjacent lines if both lines need the same S/N ratio, 
more lines can be formed. 

( Example of communication with balanced microstrip 
lines of this embodiment ) 

[0069] Figs. 1 2 and 1 3 are drawings showing commu- 
nication performed by the antenna 401 on the non-con- 
tact type of rotating medium 200 facing the antenna 400 
of the external apparatus 100. In Figs. 12 and 13, the 
antenna 400 of the external apparatus 100 is shown by 
dotted lines and the antenna 401 on the non-contact 
type of rotating medium 200 is shown by solid lines. 
[0070] As shown in Fig. 12, if the end of the antenna 
401 of the non-contact type of rotating medium 200 is 
connected to the transmitter 405, the end of the antenna 
400 of the external apparatus 1 00 corresponding to this 
is connected to the receiver 403, the other end of the 
antenna 401 of the non-contact type of rotating medium 
200 is connected to the termination resistor 406, and 
the other end of the antenna 400 of the external appara- 
tus 100 corresponding to this is connected to the termi- 
nation resistor 404, signals sent from the transmitter 
405 reaches the receiver 403 and are synthesized 
through paths different in length. In consequence, the 
synthesized wave becomes a set of components having 
different phases, and has waveform distortion to 



become not suitable to communication. 
[0071] Then, as shown in Rg. 13, by changing con- 
nection relation of the transmitter 405 and receiver 403 
to termination against respective antennas, lengths of 
5 transmission lines become equal in all parts, and hence 
waveform distortion does not occur. 
[0072] This is the reason of the connection shown in 
Fig. 11. 

w { Example of improvement of balanced microstrip lines 
that is this embodiment) 

[0073] Nevertheless, if the respective antennas, trans- 
mitter 405, receiver 403, and termination resistors 404 
is and 406 are connected as shown in Rg. 13, mutual 
positional relation between the antenna 401 of the non- 
contact type of rotating medium 200 and the antenna 
400 of the external apparatus 100 becomes 160° as 
shown Fig. 14. In this case, with respect to the electrical 
20 line length from the transmitter 405 to the receiver 403, 
the electrical line length in the y direction is longer than 
that in the x direction by a full line length, and the signals 
are synthesized in the receiver 403. Therefore, since 
phase difference of a component coming from the x 
25 direction and a component coming from the y direction 
is 180° at harmonic frequencies of the frequency X/2 of 
which is equal to full line length, they cancel each other, 
and hence dead points occur. 
[0074] Therefore, if the frequency to be used coin- 
da cides with the frequency generating the dead points, 
level fluctuation due to rotation occurs, making it not 
suitable to signal transmission. 
[0075] By adjusting phasers through inserting phasers 
301 as shown in Fig. 15 in the midpoints of either of bal- 
35 anced microstrip lines on the non-contact type of rotat- 
ing medium 200 and external apparatus 100 or both of 
them, the virtual electrical line lengths of the microstrip 
lines are changed. Hence, positions of the dead points 
are shifted, and hence it becomes possible to communi- 
40 cate by using desired signal frequency. 

< Example of application of balanced microstrip lines 
that is this embodiment ) 

45 [0076] Balanced microstrip lines of this embodiment 
are used for an antenna system for performing data 
communication with a non-contact rotating medium, 
and provide an antenna system for a radio communica- 
tion instrument that has small signal distortion due to 

so rotation of the rotating medium and makes very high- 
speed data communication possible. Thus, the bal- 
anced microstrip lines of this embodiment are optimal 
for performing data communication between a general 
rotating medium and an external apparatus while being 

55 in non-contact In particular, this is suitable to non-con- 
tact type of data communication for a system where an 
electronic circuit such as a microprocessor is mounted 
on a rotating medium such as a DVD and an optical disk 
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that is a storage medium in a CD system. 
( Example of other interface ) 

[0077] Hereinbefore, although the interface signal s 
lines 27 (wireless) between the data processor 1 1 and 
interface 26 are described as the data bus lines, these 
are not limited to this. As an application example, as 
shown in Fig. 16, a method of making the interface sig- 
nal lines 27 an interface with the external apparatus 1 00 to 
will be described below 

[0078] By making communication between a hard disk 
unit 505, the floppy disk unit 4, optical disk unit 3, and a 
printer 506 that are external apparatuses, and an I/O 
controller 502 in the electronic-circuit-mounting surface is 
20, between the mouse 8/keyboard 5 and a key- 
board/mouse controller 503 in the electronic-circuit- 
mounting surface 20, and between the display unit 6 
and a video graphic array 504 in the electronic-circuit- 
mounting surface 20 radio communication, this example 20 
is made to have a plurality of communication lines. 
[0079] In addition, it is natural that, as described 
above, processing and technology such as serial/paral- 
lel conversion, parallel/serial conversion, band com- 
pression, optimum communication protocol, addition of 25 
an error correction code are used in respective commu- 
nication lines (interface signal lines) 27. In addition, as 
shown in Fig. 16, communication lines can be used 
independently by respective units, and can be con- 
structed so that, for example, the mouse 8 and key- 30 
board 5 may share one communication line. 
Furthermore, a hard disk and the like can use a plurality 
of communication lines. Thus, according to objectives 
and construction of the external apparatus 100, with 
considering data transfer capacity and data transfer tim- 35 
ing, limited communication lines can be effectively dis- 
tributed for use. Therefore, it is conceivable to 
dynamically change distribution of the communication 
lines. 

[0080] Hereinbefore, after completion of system star- 40 
tup, the system reads necessary programs such as a 
system program, information, data and the like from the 
information recording surface 30 via the optical disk 
controller 10, signal lines 12, and data processor 11. 
Furthermore, the system performs processing and 45 
modification of data in case of necessity, and synthe- 
sises the data with the data or information, which is 
stored in the ROM 22 and RAM 23, via the interface sig- 
nal lines 27 and interface 26 in case of necessity. More- 
over, the system refers to a table in case of necessity to so 
generate a control signal and data and transmits them 
as a control signal or data to the data processor 1 1 , and 
stores them in the RAM 23 or extended RAM in case of 
necessity to start system processing. Here, it is not nec- 
essary to restrict the external apparatus 100 including 55 
the data processor 1 1 , and hence the external appara- 
tus 100 can be video equipment, display unit, and the 
like. 
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[0081] This embodiment, as described above in detail, 
reduces loads of the main-frame of the system in 
processing of information stored in a information stor- 
age medium by constructing communication means 
between the ID 2, which comprises a storage medium 
and an electronic circuit suitable to the storage medium 
that are in one-piece, and the external apparatus with 
balanced microstrip lines. Furthermore, according to 
this embodiment, the ID 2 can be used as an apparatus, 
which has intelligence that can manage and control 
external system equipment and transfers information 
with the storage medium and electronic circuit, and an 
apparatus that is included in a system including the 
former apparatus and includes communication means. 
[0082] Hereinbefore, the present invention is 
described with preferred embodiments. Nevertheless, 
the present invention is not limited to the above- 
described embodiments and various changes, addi- 
tions, and modifications can be made within the spirits 
and scope as set out in the accompanying claims. 

Claims 

1. A storage medium that has an electronic circuit 
mounted on at least a part of the storage medium, 
wherein the electronic circuit has communication 
means for communicating with the outside and the 
communication means has an interface including a 
contact type or a non-contact type interface. 

2. The storage medium according to claim 1, said 
non-contact type interface is communicating with 
an external interface via sound, light radio waves, 
or induction. 

3. The storage medium according to claim 2, wherein 
said interface via radio waves or induction is pro- 
vided on a margin of the storage medium in corre- 
spondence to a communication frequency. 

4. The storage medium according to claim 2, wherein 
said interface via light is provided on a margin of the 
storage medium in corresponding to an optical 
communication frequency or is constructed so that 
a path of light from the outside may be changed by 
locating optical path-change members and driving 
the optical path-change members according to out- 
put information. 

5. The Storage medium according to claim 4, wherein 
said optical path-change members are material for 
changing a light path by transmitting or shielding 
light. 

6. The storage medium according to claim 4, wherein 
said optical path-change members are material for 
changing a light path by changing a reflection 
angle. 
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7. The Storage medium according to claim 1 , wherein 
said contact type interface is connected to an exter- 
nal interface electrically and/or mechanically. 

8. The storage medium according to claim 7, wherein s 
said electrical and/or mechanical contact is pro- 
vided on a margin of the storage medium with at 
least supply means of a interface frequency clock 
and electric power. 

w 

9. The storage medium according to claim 1 , wherein 
said interface is an interface that is standardized 
beforehand physically and/or logically. 

1 0. The storage medium according to any one of claims is 
1 to 9, wherein said storage medium includes a 
magnetic disk, a magnetic card, an optical disk 
such as a CD and a DVD, a recordable and/or 
reproducible optical disk including a magneto-opti- 
cal disk such as an MO, an optical card, or an mag- 20 
neto-optical card. 

11. An apparatus performing information transfer with 
an electronic circuit of a storage medium that has 
the electronic circuit mounted on at least a part of 2s 
the storage medium, wherein the electronic circuit 
has communication means for communicating with 
the outside and said apparatus has an interface, 
including a contact type or a non-contact type inter- 
face, with the communication means. 30 

12. The apparatus according to claim 11, wherein said 
non-contact type interface is communicating with 
an external interface via sound, light, radio waves, 

or induction. 35 

13. The apparatus according to claim 12, wherein said 
interface via radio waves or induction is provided on 
a margin of the storage medium in correspondence 

to a communication frequency. 40 

14. The apparatus according to claim 12, wherein said 
interface via light is provided on a margin of the 
storage medium in corresponding to an optical 
communication frequency or is constructed so that 45 
the path of light from the outside may be changed 

by locating optical path-change members and driv- 
ing the optical path-change members according to 
output information. 

so 

15. The apparatus according to claim 14, wherein said 
optical path-change members are material for 
changing a light path, that is, transmitting or shield- 
ing light. 

55 

16. The apparatus according to claim 14, wherein said 
optical path-change members are material for 
changing a light path by changing the angle of 



reflection. 

17. The apparatus according to claim 11, wherein said 
contact type is connected to an external interface 
electrically and/or mechanically. 

18. The apparatus according to claim 17, wherein said 
electrical and/or mechanical contact is provided on 
a margin of the storage medium with at least supply 
means of a reference frequency clock and electric 
power. 

19. The apparatus according to claim 11, wherein said 
interface is an interface that is standardized before- 
hand physically and/or logically 

20. The apparatus according to any one of claims 1 1 to 
19, wherein said storage medium includes a mag- 
netic disk, a magnetic card, an optical disk such as 
a CD and a DVD, a recordable and/or reproducible 
optical disk including a magneto-optical disk such 
as an MO, an optical card, or an magneto-optical 
card. 

21. A system composed of a storage medium, which 
has an electronic circuit mounted on at least a part 
of the Storage medium, and an apparatus perform- 
ing information transfer with the electronic circuit, 
wherein the electronic circuit has communication 
means for communicating with the outside and said 
communication means and said apparatus have an 
interface, including a contact type or a non-contact 
type interface. 

22. The system according to claim 21, wherein said 
noncontacttype interface is communicating with an 
external interface via sound, light, radio waves, or 
induction. 

23. The system according to claim 22, wherein said 
interface via radio waves or induction is provided on 
a margin of the storage medium in correspondence 
to a communication frequency. 

24. The system according to claim 22, wherein said 
interface via light is provided on a margin of the 
storage medium in corresponding to an optical 
communication frequency or is constructed so that 
a path of light from the outside may be changed by 
locating optical path-change members and driving 
the optical path-change members according to out- 
put information. 

25. The system according to claim 24, wherein said 
optical path-change members are material for 
changing the light path, that is, transmitting or 
shielding light. 
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26. The system according to claim 24, wherein said 
optical path-change members are material for 
changing the light path by changing the angle of 
reflection. 

5 

27. The system according to claim 21, wherein said 
contact type interface is connected to an external 
interface electrically and/or mechanically. 

28. The system according to claim 27, wherein said to 
electrical and/or mechanical contact is provided on 

a margin of the storage medium with at least supply 
means of a reference frequency clock and electric 
power. 

15 

29. The system according to claim 21, wherein said 
interface is an interface that is standardized before- 
hand physically and/or logically. 

30. The system according to any one of claims 21 to 20 
29, wherein said storage medium includes a mag- 
netic disk, a magnetic card, an optical disk such as 

a CD and a DVD, a recordable and/or reproducible 
optical disk including a magneto-optical disk such 
as an MO, an optical card, or an magneto-optical 25 
card. 

31. A radio signal transmission apparatus comprising: 

a plurality of balanced microstrip lines formed 30 
in concentric circles centering on an rotating 
shaft in predetermined intervals on the same 
surface of a flat rotating medium; and 
a plurality of balanced microstrip lines that face 
said plurality of balanced microstrip lines on the 35 
rotating medium in a predetermined gap in 
plane facing and are fixed in the same intervals 
and radii as those of said plurality of balanced 
microstrip lines on the rotating medium; 
Wherein the radio signal transmission appara- 40 
tus performs a plurality of signal transmission 
corresponding to the number of magnetic cou- 
plings by using magnetic coupling between the 
balanced microstrip lines on the rotating 
medium and the fixed balanced microstrip lines 45 
that corresponds to each other in a one-to-one 
manner. 

32. A radio signal transmission apparatus, wherein bal- 
anced microstrip lines are used as an antenna for a so 
radio communication so as to avoid interference 
with adjacent lines and to increase density of signal 
transmission channels of signal transmission lines 

on the same surface. 

55 

33. The radio signal transmission apparatus according 
to any one of claims 31 and 32, wherein a transmit- 
ter and/or a receiver, and a termination resistor are 



connected at both ends of each of said balanced 
microstrip lines on the rotating medium and the 
fixed balanced microstrip lines, and connection 
ends of the transmitter and/or receiver, and termi- 
nation resistor is selected so that inductive direc- 
tions on balanced microstrip lines coincides. 

34. The radio signal transmission apparatus according 
to any one of claims 31 and 32, wherein fixed or 
variable phasers adjusting electrical line lengths 
are provided at the midpoints of the balanced 
microstrip lines. 

35. A radio signal transmission method that uses a flat 
rotating medium on which a plurality of balanced 
microstrip lines are formed in concentric circles 
centering on an rotating shaft in predetermined 
intervals on the same surface, and an external 
apparatus having a plurality of balanced microstrip 
lines that face said plurality of balanced microstrip 
lines on the rotating medium in a predetermined 
gap in a plane facing and are fixed in the same 
intervals and radii as those of said plurality of bal- 
anced microstrip lines on the rotating medium, 
wherein the method includes a step of performing a 
plurality of signal transmission corresponding to the 
number of magnetic couplings by using magnetic 
coupling between the balanced microstrip lines on 
the rotating medium and the fixed balanced micros- 
trip lines that corresponds to each other in a one-to- 
one manner. 

36. The radio signal transmission method according to 
claim 35, wherein a transmitter and/or a receiver, 
and a termination resistor are connected at both 
ends of each of said balanced microstrip lines on 
the rotating medium and the fixed balanced micros- 
trip lines so that inductive directions on the bal- 
anced microstrip lines may coincide. 

37. Hie radio signal transmission method according to 
claim 36, wherein fixed or variable phasers adjust- 
ing electrical line lengths are provided at the mid- 
points of the balanced microstrip lines. 

38. A non-contact type of rotating medium having com- 
munication means, wherein a plurality of balanced 
microstrip lines are formed in concentric circles 
centering on the rotating shaft in predetermined 
intervals on the same surface of the flat rotating 
medium as a part of an antenna. 

39. Hie non-contact type of rotating medium according 
to claim 38, wherein a transmitter and/or a receiver, 
and a termination resistor are connected at both 
ends of said balanced microstrip lines. 

40. The non-contact type of rotating medium according 
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to claim 39, wherein fixed or variable phasers 
adjusting electrical line lengths are provided at the 
midpoints of the balanced microstrip lines. 

41 . The non-contact type of rotating medium according s 
to any one of claims 38 to 40, wherein said non- 
contact type of rotating medium is a storage 
medium having an electronic circuit. 

42. An information processing apparatus that can com- to 
municate with a non-contact type of rotating 
medium having communication means, wherein, if 
said non-contact type of rotating medium has a plu- 
rality of balanced microstrip lines formed in concen- 
tric circles centering on the rotating shaft in is 
predetermined intervals on the same surface, the 
apparatus has a plurality of balanced microstrip 
lines that face said plurality of balanced microstrip 
lines on the rotating medium in a predetermined 
gap in plane facing and are fixed in the same inter- 20 
vals and radii as those of said plurality of balanced 
microstrip lines on the rotating medium; and 

wherein the apparatus performs a plurality of 
signal transmissions corresponding to the number 
of magnetic couplings by using magnetic coupling 25 
between the balanced microstrip lines on the rotat- 
ing medium and the fixed balanced microstrip lines 
that corresponds to each other in a one-to-one 
manner. 

30 

43. The information processing apparatus according to 
claim 42, wherein a transmitter and/or a receiver, 
and a termination resistor are connected at both 
ends of said fixed balanced microstrip lines so that 
inductive directions on the balanced microstrip lines 35 
may coincide. 

44. The information processing apparatus according to 
claim 43, wherein fixed or variable phasers adjust- 
ing electrical line lengths are provided at the mid- 40 
points of the balanced microstrip lines. 
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FIG. 1 
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FIG. 4 
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FIG. 6 
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FIG. 8 
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FIG. 9 
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FIG. 11 
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FIG. 12 
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FIG. 14 
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